The aim was to better understand structural factors associated with uptake of automated tailored interventions for smoking cessation. In a prospective randomized controlled trial with interventions only offered, not mandated, participants were randomized based on the following: webbased expert system (QuitCoach); text messaging program (onQ); both as an integrated package; the choice of using either or both; or a control condition informed of a static website (not considered here). Participants were 3530 smokers or recent quitters recruited from two sources; those seeking smoking cessation information, mostly recruited over the phone, and a cold-contacted group recruited from an Internet panel. More participants (60.1%) initially accepted the intervention they had been offered than used it (42.5%). Uptake of each intervention differed substantially by both recruitment source and modality (phone or web). onQ was a little more popular overall, especially in the information seeker sample. Highest overall intervention uptake occurred in the choice condition. A webbased intervention is most attractive if the offer to use is made by web, whereas a phone-based intervention is more likely to be used if the offer is made over the phone. Providing automated interventions on multiple platforms allows for maximal choice and greatest overall use of some form of help.
Introduction
Modern communication technologies (e.g. Internet and mobile phones) are increasingly being used to provide information and support to smokers wanting to quit. Two major strengths of these approaches are ease of access, and through computing power, they can automate tailoring of advice to the needs of the individual user, doing so at a fraction of the cost of personalized help delivered by a trained counsellor. Automated tailored advice programs delivered on the Internet have evolved from the pioneering work of Prochaska et al. [1] , and text messaging programs delivered by mobile phone from the TXT to Quit program developed in New Zealand [2] . Both forms of intervention are effective [3] [4] [5] [6] , including when both elements are combined [7] .
Interventions are only effective if used. One of the most important considerations when delivering automated smoking cessation interventions via these different delivery modes is the extent to which they are attractive to smokers, and what choices smokers make when they are made available. Understanding determinants of uptake of publicly promoted resources is critical to maximize population-level impact, which is a product of efficacy by rate of uptake [8] . In this article, we report on patterns of uptake of two automated, tailored interventions for smoking cessation within a pragmatic randomized controlled trial.
There is a small amount of published information on patterns of use of Internet-delivered interventions for smoking cessation, but none for those delivered by mobile phone. Users of the Quitnet site based in the United States (www.quitnet.com, Accessed: 14 October 2012) tend to be female and aged between 26 and 44 years, and perceive individually tailored information to be very helpful [9, 10] . The QuitCoach, an Internet-based automated tailored advice program that we developed, has been available since 2003 and has been used by over 30 000 smokers. Compared with users of the Quitline telephone advice service based in Victoria, Australia, they are less likely to have already quit, and tend to be younger and lower in nicotine dependence [11] . A limitation of these studies is that they only inform about gross use, being unable to distinguish whether lack of use can be explained by ignorance of availability or low interest. The only study we know of to have investigated uptake of an Internet-based intervention among smokers invited to participate found a rate of uptake of $7%, comparable with interest in other forms of behavioural intervention [12] .
In this study, participants were randomized to receive an offer of QuitCoach, a text messaging intervention delivered by mobile phone (onQ), or both QuitCoach and onQ as an integrated package. In a fourth condition, participants were offered a choice of either or both. Because the specific nature of the interventions was not explained until after consent to participate, and participants were under no obligation to use what they had been offered, the study provides an ideal vehicle to study potential uptake of such interventions in the population and the effect of different ways of offering them. The study recruited from two distinct populations; those seeking quit smoking information and thus highly motivated to quit (mainly callers to the Quitline who opted to receive a self-help booklet rather than personal counselling, most recruited by phone), and a 'cold-contacted' group recruited via an unsolicited email from an Internet panel (all web recruited), who were likely to vary in motivation to quit, on average being less motivated than the information seekers. This enabled us to explore effects of initial interest in seeking cessation assistance on patterns of uptake.
The aims of this article are as follows:
(i) To investigate whether uptake of the two automated interventions differs as a function of recruitment source (information seeker versus cold-contacted) and/or recruitment modality (phone or web); (ii) To explore whether offering a choice of interventions results in greater overall uptake than offering only a single option (including where the integrated program is offered as a single option); (iii) To determine whether any of the above differ by sociodemographic or smoking-related factors and (iv) to determine whether patterns of uptake are affected by concurrent use of other forms of cessation assistance.
Smoking cessation outcomes from the trial are not a focus of this article and are reported elsewhere [13] ; in brief, small effects were found for both interventions, but there was no evidence of a beneficial effect of offering or using both.
Method

Participants
Participants were 3530 smokers interested in quitting within the next month or quit within the last 2 weeks, who lived in Australia and owned a mobile phone, and did not have a serious mental disorder. A further 130 were randomized but subsequently found to be ineligible; 11 because they appear to have never smoked or had quit >2 weeks ago, and 119 because they reported a serious mental health condition (schizophrenia or bipolar disorder)-asked in the baseline survey after randomization had occurred. These latter cases were offered brief information on web-and phone-based assistance available in Australia and were encouraged to seek more intense help.
The cold-contacted group (62.2% of the overall sample) came from two panels of individuals assembled to participate in web-based market and Factors associated with use of automated interventions social research (access provided by iView Pty Ltd). The first was of 8766 known smokers at some recent time, of whom 952 (10.9%) enrolled on the study website and the second was of 70 884 people of unknown smoking status, of whom 1315 (1.9%) enrolled.
The information seekers (37.8% of the sample) were mainly recruited from 2643 callers to the Victorian and South Australian Quitlines who agreed to be re-contacted for research. Those who provided an email address (15%, n ¼ 397) were emailed an invitation to participate, and of these 24.7% (n ¼ 98) enrolled on the study website in the same way as the cold-contacted sample. The remainder we attempted to phone; 21.4% were ineligible, 15 .2% refused to participate and a further 16.1% were not contacted. Of those potentially eligible (n ¼ 1651), 69.0% (n ¼ 1139) were recruited into the study by phone. In addition, a further 98 participants (2.7% of the total) enrolled after independently navigating to the study website via a prominent advertisement at www.quit.org.au, Accessed: 14 October 2012. Preliminary analyses of baseline characteristics indicated they were comparable with the rest of the information seeker sample.
Recruitment source and modality were therefore highly correlated. We computed a three-level sample variable combining recruitment source and modality (phone-recruited information seeker, webrecruited information seeker and cold-contacted).
Measures
The baseline survey included questions on sociodemographics (age, gender, level of education and employment status), whether smoking or already quit, for smokers whether a quit date had been set and for quitters duration of time quit. Level of nicotine dependence was measured by number of cigarettes smoked (or for those already quit, until recently smoked) per day. There were also questions on quit attempts in the past year, current use of stop-smoking medication, and familiarity with and use of the Internet and text messaging, including prior use of the Internet for cessation assistance.
At a follow-up assessment 1-month post-recruitment, participants who reported any quit activity (i.e. no quit attempt, reduction in cigarette consumption or serious thoughts about quitting), were questioned on use of forms of cessation assistance since joining the study, including the Internet, phonebased resources (e.g. Quitline), cessation advice from a health professional (brief or extensive) and use of stop-smoking medication [nicotine replacement therapy (NRT), bupropion or varenicline]. Extensive use of external behavioural assistance, defined as likely to be equally or more potent than our interventions, included attending a quit smoking clinic or group, or having spoken to the Quitline more than once. Any other lesser use of behavioural assistance was defined as minimal. We differentiated use of behavioural cessation assistance from use of stop-smoking medication, as they are known to be effective separately and combined [14] , and our interventions encouraged medication use for more dependent smokers.
Intervention uptake
Uptake of the interventions offered as part of participation in the study was known from server log files. Potentially effective use of onQ was defined as receiving at least 4 days of messages, based on preliminary analyses that showed those who stopped them within 3 days were markedly more likely to rate the program as 'not at all helpful'. This resulted in three categories of use: no interest; tried only (registered, but did not use or discontinued within 3 days) and used. Use of QuitCoach was more difficult to estimate, as trial participants could use the publicly available version, despite being asked not to. We assumed that all who reported at follow-up that they had used QuitCoach, but for whom we had no evidence of trial site use, had mistakenly used this version. Upon completion of an assessment, users were required to click on a link to generate their tailored advice. Those who failed to do so (16.1% of those who completed an assessment) would have been unlikely to benefit from the program as they received no advice. As a result, we categorized QuitCoach use as: no interest
(no evidence of use of either the public or study version); tried only (self-reported use of the public version or completed an assessment on the study version but did not generate the tailored advice) and used (used study version and generated the tailored advice). For both the combined conditions, criterion use of either was sufficient to define use.
Procedure
Participants consented to being in a study of 'how effective Internet and telephone-based resources are in helping smokers quit'. They were informed that participation involved completing a short survey about their smoking and any recent quit attempts, and two further surveys 1 and 7 months later. In addition, they were told we might recommend help they might like to consider using when they quit, and while they were encouraged to use it, were under no obligation. Upon completion of the baseline survey, the intervention offer to which the participant had been computer-randomized was made.
Those offered an intervention were able to begin using it at any time, regardless of whether they had accepted it at the time of recruitment, by logging on to the study website. All participants chose, or were given, a username and password. Web enrollees could access the QuitCoach directly upon completion of the baseline survey, while phone-recruited participants had to subsequently log in. Registration for onQ was immediately available for all.
Those who accepted the offer of onQ (whether alone or in combination with QuitCoach) were directed to set up their messaging profile (message frequency, time of first and last of day). Users needed to activate the program by responding to the initial text message, although for phone recruits this was often done by the interviewer if the participant reported receiving this message during the recruitment call.
An information pack was mailed (and emailed where the person gave an email address; 85.4%). It included a personalized one to two page research description including username and password in bold type, and for those offered onQ, a wallet-sized card and A4-sized annotated version containing the commands recognized by the program. The research description sent to those offered QuitCoach informed participants of the publicly available version and asked them not to use it, because what they had been offered had some additional features.
Links to the follow-up surveys were emailed to those with addresses, but those who did not complete them online within a few days were contacted by phone. The 7-month follow-up was primarily concerned with establishing cessation outcome and is not considered in this manuscript. Outcome analyses are reported elsewhere [13] .
Description of the interventions QuitCoach
A detailed description of QuitCoach is provided in Balmford et al. [15] . It is an 'expert system' program, providing automated tailored advice following a 10-min online assessment, and is designed to be used on multiple occasions, guiding the user through the process of smoking cessation. The advice generated is typically two to four pages in length and contains suggestions about strategy, both actions and ways of thinking, and encouragement to persist. The advice is complemented by some untailored additional resources. A study of an early phone-mediated version (i.e. assessments were conducted over the phone and the advice was mailed) found an increase in 6-month sustained abstinence of 8% over a control condition that received one-off self-help materials [16] .
onQ
The onQ program is based on the same cognitivebehavioural model, providing a stream of daily short message service (SMS) messages designed to prompt action, maintain motivation and acknowledge progress. The messages are tailored to the user's progress towards quitting (for example, whether they have set a quit date). For this reason, users are encouraged to keep the program current, informing it if they set a quit date, begin a quit attempt or relapse.
Users can customize the number of messages they receive per day, and when they are sent Factors associated with use of automated interventions (by specifying the time of the first and last messages of the day). The default schedule is three to eight messages per day, with the upper limit sent immediately prior to and following a quit attempt. Users can also opt for a reduced (two to six per day) or light (one to four per day) schedule. The messages continue until manually stopped (by texting the code 'STOP') or until graduation either 1 month post quit, or following 20 consecutive days without having set a quit date.
In addition to the standard messages, onQ also offers 'emergency help' for recent quitters having difficulty dealing with situational cravings to smoke. A response is sent immediately, in the form of a specific strategy to cope with the craving, followed half an hour later by a message designed to encourage experience-based planning.
QuitCoach onQ
In QuitCoach onQ, the two programs are combined and integrated. The programs refer to each other, and updates on quit progress made in one are reflected in changed content in the other. The two forms of advice are designed to complement each other. Users can complete a QuitCoach assessment when detailed advice is desired, while simultaneously receiving brief, repeated snippets of timely advice from onQ. The brief snippets of advice in the text messages often summarize more detailed material in the tailored advice and supplementary materials. In one condition (Choice), participants were offered a choice of either/or both interventions, and in the other (Integrated) they were offered the package of both, but in reality could choose either of the three options (QuitCoach, onQ or both).
Data analysis
The majority of the analyses compare either the randomized conditions or the three-level sample (by recruitment mode) variable. In multivariate analyses, predictors included the three-level sample variable, condition, demographics, smoking-related variables and general use of Internet and mobile phone technologies.
Results
Sample characteristics and retention
There were no differences in baseline measures across the intervention groups (minimum P-value 0.24), demonstrating that the randomization was effective. However, on all measures the information seeker sample differed significantly from those cold-contacted (Table I) , with the pattern of differences confirming that the information seeker sample were more highly motivated to quit.
At 1-month follow-up, data were obtained from 88.0% of the sample (n ¼ 3106), mostly by phone (58.1% of completers). Retention did not differ by condition (P ¼ 0.78), but was significantly higher in the information seeker sample (93.1%) than in the cold-contacted sample (84.9%), 2 (1) ¼ 53.25, P < 0.001. Phone follow-up was significantly more likely in the information seeker sample (88.9%) than in the cold-contacted sample (37.5%), P < 0.001. Of those followed up, 94.4% (n ¼ 2932) were asked about their use of external cessation assistance.
Intervention acceptance and uptake
Of those offered an intervention (n ¼ 3108), 60.1% (n ¼ 1868) initially accepted the intervention they were offered; 81.3% of information seekers and 47.2% of those cold-contacted (P < 0.001). However, only 42.5% (n ¼ 1320) went on to use an intervention, including 3.3% (n ¼ 102) who initially refused the offer. Over one-half (57.8%) of information seekers used the intervention they were offered, compared with 33.1% of those cold-contacted (P < 0.001).
Of those offered onQ, 37.5% used it to our criterion level (for four or more days), and a further 12.3% tried it. Of those who initially accepted the offer to use onQ and set up their messaging profile, 20.1% failed to activate the program by responding to the initial text message. Failure to activate onQ accounted for 79.5% of those classified as having tried the program, meaning it was rare for those who actually began receiving messages to stop them within the 4-day criterion period. Failure to activate was significantly more common in the J. Balmford et al.
cold-contacted sample (31.2%) than in either information seeker sample (phone-recruited 12.4%, web-recruited 9.5%), 2 (2) ¼ 63.19, P < 0.001, indicating that this was influenced more by the nature of the sample than the recruitment modality.
Of those offered QuitCoach, 29.8% used the correct version and generated the tailored advice, and a further 11.6% tried it, having either failed to generate the tailored advice (49.3% of those who tried it), or reported using the publicly available version, with no evidence of use on the trial site.
Patterns of use differed substantially by both condition and recruitment source (Table II) . In the condition offered onQ alone, uptake was much higher in the information seeker sample, whereas in the condition offered QuitCoach, there was little difference Factors associated with use of automated interventions Relationship between intervention uptake, recruitment source and modality Uptake of QuitCoach and onQ differed substantially both by recruitment source and modality. Two comparisons are displayed in Table III . The coldcontacted group used both interventions less than the information seekers, regardless of how the latter was recruited. Among information seekers, uptake of an intervention was higher in the small group recruited on the Internet, entirely due to greater QuitCoach use, as there was numerically less use of the onQ program in this subset of the information seeker sample. Further, compared with the cold-contacted sample, web-recruited information seekers were significantly more likely to use either or both interventions (Table III) . Web recruits were more likely to use the QuitCoach than those recruited by phone.
Multivariate prediction of intervention uptake
Predictors of uptake of onQ (independent of any use of QuitCoach), uptake of QuitCoach (independent of onQ usage), uptake of both interventions and uptake of any intervention (i.e. either or both) was examined using logistic regression. The findings, displayed in Table IV , confirm the relationships reported earlier for condition, recruitment source and modality. In addition some demographic differences were found; males and younger smokers were less likely to use QuitCoach, whereas both programs were more likely to be used by the higher educated. As compared with those without a set quit date, Factors associated with use of automated interventions Relationship between intervention uptake and use of external cessation assistance
Use of medication was greater in the information seeker sample (P < 0.001), and in both samples, among those who used the interventions offered. All P-values were below P < 0.01, except onQ use in the information seeker sample (P ¼ 0.013). Use of extensive external behavioural help (i.e. other than what was offered) was again significantly greater in the information seeker sample (P < 0.001); however, was not significantly related to intervention uptake.
Discussion
This study adds to a growing body of research showing that many smokers are interested in automated interventions delivered using new forms of technology [12, 17, 18] . Overall, 42.5% of the sample took up an intervention delivered by Internet and/or SMS following an unanticipated offer, and used it sufficiently to obtain a potentially therapeutic benefit. We also found that the source of recruitment markedly affected intervention uptake rates, with those in the information seeker group more likely to use interventions than those cold-contacted. While this is to be expected, we were unable to find other published examples of such an effect. The levels of uptake are the best estimates available of what might be expected if similar offers were made to comparable groups. However, it should be noted that uptake in this study was in the context of interest and agreement to participate in a research study, with both having possible effects. The coldcontacted group were pre-primed to participate in research, so may have engaged more in the interventions because it was research. On the other hand, our information seeker group were not offered the interventions at the time they initially sought information from the Quitline; rather it was sometimes weeks before they were recruited. We might expect even higher rates of uptake if the offer was made when the person was actually seeking information.
A second finding was that offering multiple interventions, especially as a choice, resulted in higher uptake than offering single interventions. Under the 'choice' condition that generated the highest level of uptake, nearly three-quarters of information seekers, and almost half of those cold-contacted, used one or both of the interventions. The difference between this condition and the single-intervention conditions was more marked in the lower-motivated coldcontacted sample, who were unsurprisingly less interested in quitting overall, even though they needed to be open to the possibility of quitting in the next month to be eligible. Similarly to Zbikowski et al. [19] , we found that offering users an integrated package of a web and phone intervention resulted in less uptake of the web component of the intervention than when offering the web intervention alone. In interpreting these results, it should be noted that we found no differences in the success rates between the four conditions [13] , so caution is required in concluding that greater uptake will lead to better outcomes.
The other main finding of this study is that the medium by which an offer to use automated forms of smoking cessation assistance is made can influence the extent to which that offer is taken up. Among information seekers, those recruited into the study over the phone were marginally more likely to take up an offer for phone-based help delivered via SMS than web-recruits, but were much less likely to take up an offer of Internetdelivered help. These findings of mode-specific effects are consistent with other reports in the literature [19, 20] and suggest that matching recruitment medium with intervention medium may be important for maximizing uptake of interventions.
The differences between the web and phone recruited information seeker groups strongly suggest Factors associated with use of automated interventions that convenience and ability to engage at the time an intervention is offered is important for uptake. Phoned recruits needed to separately log on to the website to access the QuitCoach, and this extra step was clearly an obstacle. By contrast the possible small effect of recruitment modality on uptake of onQ suggests a mode-specific effect as all could sign up to this at the time of recruitment. The difference between the two samples is unlikely to be an artefact of reduced interest in use, as the effect was found both for minimal and for full use. We found greater uptake of QuitCoach than of onQ among those who initially refused the intervention offer. This might be because the QuitCoach can be used on a one-off basis when the person is ready, while onQ involves signing up to something that is less under their control and which represents a greater commitment.
We found considerable interest in complementary stop-smoking medication use among those who used the interventions we offered. This was a desirable outcome, as the interventions recommended medication use according to clinical practice guidelines [21] , and given the evidence that behavioural and pharmacological help can result in improved outcomes over either alone [14] . Intervention use and use of extensive external behavioural help were largely unrelated, suggesting that use of the interventions offered did not replace or inhibit use of other forms of behavioural help.
A number of other limitations of the present study need to be considered. This study only defined use at a minimal level where any benefit could be possible. We did not have a measure of what we might consider an optimal level of use, so cannot assess whether recruitment mode affected this. We would expect greater benefit with more extensive use. One of the real challenges of automated interventions is compliance, with most Internet sites visited only once [15, 22] . It is a bigger problem than for personalized interventions or pharmaceutical ones, as automated interventions lack the interpersonal demands that increase compliance with interventions provided by a trusted therapist. Our measure of use is probably an overestimate of real use, as some users of onQ may have just ignored the messages, and similarly some QuitCoach users may have accessed the .pdf advice but not read it, but in both cases we have no real way of knowing. We should also reiterate that the cold-contacted sample were not a truly representative sample of smokers, but were sourced from a panel maintained by a market research firm and were accustomed to completing web-based surveys. They also received minimal compensation ($$1) for each survey they completed, although none for using the interventions, something we were very careful to make clear to them. We received very few enquiries about this, suggesting that it was well understood. We also note that at the time of this study, the onQ program was the only such program available in Australia, so it may have been a greater novelty, leading to higher uptake. However, as few smokers have actually used the QuitCoach, and we assume other less available automated programs, we think novelty is unlikely to have made a large difference to uptake rates. Finally, it would also have been desirable to have been able to conduct a fully crossed trial in which a non-motivated sample was also recruited by phone, to better tease out the relationship between recruitment source (cold-contacted or information seeker), recruitment modality (phone or web) and measures of information uptake and usage.
In conclusion, if the potential of automated interventions for smoking cessation is to be realized, it is important to minimize barriers to uptake and to improve strategies to increase engagement. Offering a choice of delivery methods may be one way to increase uptake, as may making the recruitment method as consistent with the delivery method as possible. In future research, it will also be important to see if such strategies to increase uptake result in better outcomes, or just more who never really engage with the interventions once they accept them. 
